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SUMMARY

The BELL 206-Bl helicopters at Oakev Army Air Base ure often placed in siorage hangars,
for periods of YU davs or mare. The OEM recommends the aircraft should be stored in a
special plastic protective bug and a dehwmidifier anached 10 the protective bag. The use of
this protection may not he warranted since the measured rate of corrosion in the storage
Sacilities. using the CLIMAT or wire on bolt assessment method, indicates that the corrosion
rawe is ‘negligible’ for the assessed 12 month period. Additional 1o this evaluation, testing of
Water Displacing Corrosion Preventatives (WDCP's) way carried out. The resulis clearly
show that ar the exposed Oakey sites. the WDCP's provided very good protection.
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1. INTRODUCTION

To prevent corrosion during the storage of Bell 206-B1 helicopters for periods greater
than 90 days. the aircrafr are enclosed in @ Global Redicover Bag (Figure 1), which s
connectad to a dehumidifier (1. Although these one-piece bags with a special airught
maxigrip zipper are fabricated from a tough, abrasion resistant polyurethane film, they
are susceptible to punctures, tears and failure (3} They are not readily available at the
Oukey Army Air Base, and their replacement cost is approximately $20.000.

To confinmn the need or otherwise, for their use, an assessment of the corrosion seventy of
the local environment at the Oukey Army Air Base was instigated at the request of both
RAAF und Army.(*) The corrosivity of the atmospheric environment over twelve months
was determined at the following locations:

th a storage hangar.
(2 an expused area outside g storage area.

{3 an exposed site in the vicinity of arreratt
ground operations.

This report summarises the seasony) corrosivity patterns for the twelve months from
August 1991 10 August 1992, An evaluaton of the efticiency of a number of different
water displacing corrosion preventatives (WDCP's) was alvo carnied out

2. EXPERIMENTAL DETAIL

The technique used 10 determine atmosphernic corrosivity emplovs a CLIMAT Specimen
(CLassify Industrial and Marine Atmospheres) 3 This specimen consists of 90 ¢cm of
aluminium wire (0.875 mm diameter) wound tghdy into the threads of a coarsely
threaded bolt (12 mm diumeter, 1.5 mm pitch)

The bolts are made from sieel. copper or a non-metal such as nylon, teflon etc. When
exposed to the environment, galvanic corrosion and crevice corrosion occur between the
aluminium/copper (AYCu) or aluminium/sieel (Al/Fe) bimetallic couples. Only crevice
corrosion occurs on the Al/Nylon specimen. The advantages of the specimen design are:

(h the wire provides a large surface area for corrosion, which minimises
errors in determining the corrosion rate, and

(2) various rates of corrosion relating to the classification of a particular
environment can be obtained by the choice of a suitable metal bolt.

The rate of corrosion is determined by calculating the weight-loss for the aluminium wire
over a given exposure period. usually 90 days. A 'Corrosivity Index’ for each bimetallic
couple is then calculated as follows:




[ 39)

- r Cone L wewht losy
CLIMAT Indices = Day s exposure X
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% 100
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These indices are widely used 1o classify the seventy of atmosphenc environments.
Extensive research '1D has shown that the AVCu specimen has a higher rate of
corrosion than the AlFe specimen in industnal atmospheres, while in manne
environments the AUVFe specimen has a higher rate of corrosion than the AYCu specimen.
Thus, the AVCu specimens are generally used to classify industnal atmospheres and the
AlFe specimens to classify marine environments.

Duplicate AVCu. AVFe. AU/Nvion CLIMAT specimens were prepared and mounted on
six mcks.  The specimens on one rack were coated with water-displacing corrosion
preventative s {WDCP's) WD40, Boeshield T9, and Amiguard MIL-C-85054. WDCF's
have been used successfully 1o temporarily prevent corrosion o aireraft structure, and
ARL has commenced a program o determine their effectivencess in prevenung comrosion
on land bused ~swructures. The cuament project provided an opportunily to extend this
program.

The location of specimen racks, installed at the Oakey Base “12-1% ure listed 1n Table 1
The rack conwining specimens coated with the WDCP's was installed at the control
lower.

In order o determine the corrosivity at the Base over a full year, a otal of 4 set. of
specimens were installed at 90 day intervals, commencing on the 22nd August 1991 and
concluding on the 24th August 1992, The accumulated results provide an indicaton of
seasonal climatic virtions compared to the measured corrosivity of the environment.

2.1 Weather Monitoring

Monthly weather data for Rainfull (mmy), Max Temp (*Cy and Relative Humidny (%) a1 9
am were obtained trom the Bureau of Meteorology, Oakey Aero. Met. Office (16,171 for
the period of January 1991 to September 1992, which inciudes the 12 month period of
investugation.

KH RESULTS
3.1 Corrosion Indices - August 91 to August 92

Figures 2 and 3 compare the ‘Corrosion Indices’ obtained with AYCu or Al/Fe couples
after exposure over the 12 month period. It should be noted that scatter in the CLIMAT
results for the Al/Cu and AlUFe couples (12-15 is +0.1 index points. This data indicates
that over four successive seasons, the outside environment (ie Control tower) is more
corrosive than the indoor environment (ie Long term storage hangar). The range of
results for the outside specimens were index values of (0.5 10 2.10 (AYCu couple) and 0.3
to 2.60 (Al/Fe couple). Figures 4 and 5 show specimens after exposure on the control
tower and in the long term storage hanger.




Based on these values, general environmental corrosivity of the Qukey Aviation Area,
was found to be in a range of index values of 0.5 0 2.6 (AlTe coupler and 0.3 w 2.1
{AYCu couples. The CLIMAT assessment may thus be ctassified as neghgible w
moderate with a brief moderute 10 severe condition experienced 1 Autumn.

The range of index values for the indoor specimens were from (LOO w0 0.10 (Alte
couplet and 0.00 to 0.20 (AYCu couple). No significant corrosion had occurred in the
enclosed areas over the past 12 months of evaluation. The long term and shont term
storage areas had the lowest recorded corrosivity of all of the indoor specimens and the
range of results were index values of 0.00 10 0.01 (AlFe couple) and 0.00 10 0.01 (AVCu
coupler.

These results indicate that the environmental corrosivity within the storage facihues is
“Negitgible”, Given the verny 1ow corrosivity of the storage area. it is difficult to see that
the uxe of the Redicover bags and dehumiditier would provide enough extra corrosion
protection to justily the expense associated with their purchase and use.

32 Water Displacing Corrosion Preyentatives (WDCP’s)

Compared with the unprotecied specimens exposed on the control tower, very hitle
corrosion was detected on any of those treated with WDCP's at the end of each of the four
tonsecutive periods.

All of the WDCP's reduced the measured corrosion rate by around 90% . These results
indicate that one applicatnon of any one of the WDCP's will effectively inhitht corrosion
in this environment for a period of at least 3 months.  Subject o Original Equipment
Manutucturer (OEM’s) approval, the recommended WDCP's could be considered as a
temporary corrosion protection method for metatlic components during storage.

Caution should be exercised in only using the OEM's recommended MILSPEC WDCP's,
with special attention 1o type of WDCP's and 0 the areas of permitied application.

The three WDCP's used for the experiment were WDJAM (Oilv film), Boeshield (Waxy
film). Amlguard (Hard film). After 90 days exposure, the oily and waxy film specimens
were found to be lightly coated with dust particles adhering to the WDCP coating.

33 Local Climate and Environmental Corrosivity

In figure 6 environmental corrosivity (CLIMAT index’ from the Al/Fe couple) and the
climatic variables are plotted for each month over the past year.

There is no obvious correlation between the averaged monthly climatic variables (figure
6) and the seasonal variations in environmental corrosivity. The higher rainfall during
summer did not apparently increase the comosivity of the environment.

The higher environmental corrosivity measured during Autumn could be related to other
non-climatic factors such as: airborne contaminants, arising from the local use of
feruilisers, used during the preparation for planting of the local grain crops or, the aerial
spraying of herbicides and pesticides.




It is important to understand thai if the stored components were 10 have been coated with
salt or other comaminates, as a result of coastal operations, and were not washed prior to
storage, then the rate of corrosion experienced by these components would be
dramaticaliy aftected, independent of the general environment that exists within the
storage facilines.

4.

(al

(b

CONCLUSIONS

The corrosivity of the outdoor environment, during the season of Autumn, was
stgnificantly greater than for the other seasons.

On the basis of the 12 month test penod. the environments in the long term
storage hangar and the short term storage hungar are classified as having
"Negligible 5 corrosivity.

The dehumidification of the storage facilities' ' for the Bell 206B-B1 Helicopters,
and the use of the Redicover bags. would not provide enough extra corrosion
protection, given the low corrosivity tndex for the storuge facility. to justufy their
use.

One application of any one of the WDCP's tested effectively inhibited corrosion
for a 3 month period.
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Table 1:

Locations of CLIMAT specimens at Oakey Base

Long term storage hangar for Bell 2068 Helicopters and Pilatus Porter
Aircraft.

t2

Aviaton support workshop.

Short / Long term storage hangar for Blackhawk Hehcopter and Pilatus
Porter Atrcraft.

Muajor daily storage and maintenance area for operational aircraft.

‘N

General operations e.g. start up and 1axi-ing area for helicopters.

Control Tower (Northerly aspect).
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Figure 1: The Global Redicover Bag for Long term Storage of the Bell 206-B1

Helicopter
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Figure X

CLIMAT Corrosion indices obtained with the Al'Fe couple at various

Base locations from Aug 91 to Aug 92,
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June 392 Aug 92: Control Tower

CEIMAT Specimens after 99 days exposure on the control tower
northern balcony at Ouahey.
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hunwar at Oukey.
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